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m^m 1 1 

ta (a) ~ (e) (D^^^^^mir^mmmm.f&mo 

(a) : an^ y;i/->V * 

(b) :m. 

( c ) : P*:i:SiJ 

( d ) : ^^tt 'J e ^ ;v T ;v =1 - 

(e) iTlc 

$ p> n ( f ) m^fb^J ^-^^ir h it*« 1 i-^«<^W«ffla^tio 

ttrM^ ( a ) <7)¥J^j*ii^^#5&^' 0 . 0 1-0. h fi m-Cab S If 1 Xfi 2 HfBm<OW0 

tuia^^S- (a) h LT. TOS^#56^~0. 05y!.mm±0. 3 // inJ^i>T<^^ 1 U t . 
¥:^&i^#55^'0. Qlfim\>X±.Q. 0 5 m*^<^^ 2 U i: ^Wffi-T ^ 1 ~ 3 
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10 0 0 1 1 
[0 0 0 21 

[0 0 0 31 

*#)E:5.t//N''; TE^CMP (Chemical Mechanical Polishing) fet'ioT^^L. 
[0 0 0 41 

ll#P?S 2000-160139 -t<Zr^ 4 - 7 M) 
[^K^«2l #P?fi 2001-8974 7-^<&f& (^5-8M) 
[#ii^:ScE3 1 #11 2001-247853 -^<2r# 1 ^) 

[l&?§OM^l 

[i&H>g7{)?«i??5: L i d t -r s isai 

[0 0 0 51 

^kM-f-^m^ (r^yi^yV) Tb^^-t^o -eLT. j:.u~-i; ayRVr-i 
[0 0 0 61 

[0 0 0 71 

^N'UTjl=&'iix./ciS^m7t#<^«5tt^'Kffl$tL^W^fflm^^-e*oT. Tie (a) ~ ( 
e) 0#^^«-g-^-r^'i><^t?*>^o 
[0 0 0 81 
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(a) : 

.(b) : m 

( c ) : m±n 

( d ) : ^^tt MbM'i^" U tfc:^;VT ;V' ^ - ;i/ 

(e) :7K 

f) WXM^^^'fh^'^-^h'ho 
[0 0 0 9] 

If 3 tci£«cD|§§go©fJ8ffi«%-e{i. If 1 Xiilf 2 tcfEftc^^^tzisv^ 
-irlB^!^ (a) (7)¥*^J^^=g56«0. 01-0. 5 A/rm?*>*ifc=SrMi'i:i-*o 

|f^?14 t-S5«<^l&HJ<?5^S^ffi^J^T'{4. |f*:^;6-ibff*:«3 ov^-f tL^— 
<^l&H>g^^*3V>T. tiTlS^rS- (a) LT. ¥±^fei^@>6s'0. 0 5/imm±0. 3 // mJ^JLT 
(7)^1 vV :^ fc> ¥*&*][?-@76^0. 01/imm±0. 0 5 // m*?||<^^ 2 v U :^ t =SrM 

[0 0 1 01 
[0011] 

j^iiii^ 1 3 . nmmm. 1 3 s-i^m-t2>/tv 1 4 2g:t;^i2m«i5^=$:«^i-*^'»^m 1 5 «• 
fix.-rv^;i,o S5m?ti 2 (onmt?^^) T^i 4 1'i^-cma^tL, -!-(7)/N^v rmi 401*1 

fflic{4»#mi 5 75-'ffli^$;}iTV^;^)o -f-L-C. MM 1 3 i:^#:Ml 5 t OP^ ic/s' i; 
1 4 $ tL, ag'^m 1 5 <^^^>6«M#m 1 3 4^ twtetS:-r ^ 1 75^K5Jh § i^T „ SB 

^«dt#^l l<O^Mf±. 5. /N^Urmi 4:5.r>*j^mi 3 tcJ:oT¥?tM:yctc5^ 

[0 0 12] 

mmmi z<r)^*im>L\^x\u s i s i ofm> s i ozwMif^m^h^. - 

^xPjCOimmmi 3 fiTEOS (7^ h 9^ h^vv7>) ^=Srm^m5H-t LTC VD (Chem 
ical Vapor Deposition) ffi^lc i o T^Km^ ttSo ie«lli 1 2 {4. #^S#:^e<^IlIl^^ 

mi 4{4. ^J^y^J^;!/. M^b^ V^^V^COiJ' >c5';v#:#'fb'^%ic j; «9 , 7.?^y9^):/ 
[0 0 131 

lemS^^l 1 ^r^jg-r-SiCti. t-r!12 t'^i-J: 9 t-j^ii^Ml 3. ^n^'JTJKI 4 25.I>' 
5 =£:«Ji$-^*ifcJ::J: 1 6 'Sr^^^-T'So ^O^-ft^M 1 5 <7)OTJC(4 

s SeM^il 2^%(DWmm \ 7 5ii^5^^$tLTV>^o ^tcCMP (Chemical Mechanical 

Polishing) fet;i:c.T. ;go^Da^ 1 1 ^'m^-f^hh-^\z.WMM\ 2 OMOm^oS 
#llil SZIO^^N*'; Tlil 4 =£r^*1-^ii:t- J;oT. iBm«7t#l 1 76^'?^^$ tt^o 

/^urmi 4*^m$-fr'i.^iow^x®i:. ±t L-r-e-t^/N^urmi 4 =Sr#»L, 

[0 0 14] 

2^^^fe?^^<^Weffl^i.^^^^w^4^ (a) 3n^^;vi/'; (b) m^ (c) B&tft^J. 
(d) ^^ttMbM^U if^;vT;V'=i-JV]Slt/^ (e) T^^^-^^^^tt^o 
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( a ) 3 n >f tj^;v-> ij * {i, ^=»6<j#®f^ffl i , mtmm ^mm-t^ tztbK^ 

10 0 15] 

(a) <7)¥ma^^^{i. V--9-'-|lItffm"^t::i^¥±&*2^# (Dn4) <^1iic:fev> 
$ftL<{4 0. 01-0. 5//m> i.^Ut'LiktO . 03~0. 3A/mTab*o 

10 0 1 6] 

^1 vV 5(7i: J9fe^#(0/h$v*nn^ ^;l/'>'J 5{f (^2 *^ ¥*lr^&i^@D 2 ) 
'^^b-^T'g-^^^Jr^^iiy?/^^^ * tv^o ¥*II«5:T-#D 1 (i. L< {iO. 0 5 mJiiL± 0 
. 3 //mmT> i L< {±0. 0 5/zmm±0. 1 mmT-C*^ o ¥*^I£^^#D 1 

< ^;S.i3-etL;6?*;2)o ¥*&*i^=-@D 2 (1. t L < (iO. 0 1//mm±0. 0 5 m^?t 
. J:l90tL<{iO. 02/imJil.±0. 0 4 // mmT-C^^o ^±^&i^#D 2 :«i^'0 . 01 
fjixa^mWO. 0 5 ;«m^j^x.^^i'^. ^^''JTml 4 OfF#iim;&*~+:9-M# ?5 tL^V^iS 

10 0 17] 

W0ffiffl«4'tC:Blt^^^ (a) <7)-^;ts:{±> $f^L<(iO. 01~20KS%. =t 
l90tL<{iO. 1 ~ 1 OKS%-e^^o ^<^-^*S:iei^'0. 0 1 ®l:%*?i<75:^'^, 
rmi 4<^^Sf«iiK)&«+^l::#?>tL5&v^:S5-e-tL7&s^;2,o — 2 0®l:%«rjgx.^i:> ^ 

Ma^^i^+^S-tC^J $ is -e- ^ o 

[0 0 18] 

5^:8- (b) ^N'Vrmi 4 lcM-r^W®M^ffi]±$-<^^/s:ie)tr#^$^r^o 

(b) (i. ±M\m^W:\zm'L^^hi!}-h. ut\^<kmm. mm. mm. wm. 
'ya.^Wi. i^^^yn. 'j>='^> =I^^^^®?^ ^wsLXf'^^y'm'b^hmtfi^^p-^itii— 

[0 0 191 

mmm^mo^K^n^M^ (b) <D^^mt^ ^t-LHto. oi~3Ks%, 

Sf^L<{±0. 01-0. 3Ka:%-eab^o ^O#«^*0. 0 1 ®a:%^?S-e2fe-l, i:, 

^■^'v rmi 4ow0iiJS>ei^'+^t::#^tL^jv^i3-g-tL>6^'^;2.o — 3^^%^m^^t. 

0 3-0. *M^MSr-^^ftU't'5)i t55*-Ci-&o 

[0 0 2 0] 

(c) m^mt. ^fomm-^i^^ w <Dm'k.*-^h%m^^fzib\,z^m-^ 

')TV~)\^:&Xf^<r>m^^^^> TIB— fig^ (1) -C^^tLSo 
[0 0 2 U 
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(1) 



^im-r^T)l^^)l'&. 7lcm^=^*^'2)T;V^;W*. XiiT;V^>'V*^7]NL. R^-R^ii 



*=^^i-^T;v^;v^> 7fcm^«r;^-r^T;v^;v*s X«±T;v^;v*tr7r:-t-o ) 

^ (3) -e^$tLi.c */i> TIB-^^ (3) x-m^iv&-<y^J'VVTy'-}vmmi^<DMc 
ii^mtLx. TIB^ (4) -e^^tLSi- (1, 2-v*;vsK^->j^-^;w) ^^Vhur 



[0 0 2 21 

Kb 21 




• • • (2) 



[0 0 2 31 




CH - XCOOH 



COOH 



[0 0 2 41 
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^-v?: 5/ 



(gr'^> • • • (4) 

I 

CH-CH2COOH 
COOH 

-«^^ (2) <oRH^7m&R^^mT^ym^^ir^T)v^}i'&-^^^:hm^it. tib 

(5) -e^^^tL^o i/^. Tf5-|S^ (5) T♦^$^^^^>'V*^ V TV*-;UflS#: 
«^*#^Mi:LT. TIB^ (6) X-^^i^^l- [N, N-e;^ (fc Kn^'>ji5^;V) T$ 

[0 0 2 5] 
l<t5] 



^XOH 

X -N^ • • • (5) 

^XOH 

[0 0 2 6] 
[<b6] 

I ^CHaCHaOH 

CHa-N^ •••(6) 
^CHaCHaOH 

±ia-i^^ (2) (DR^-^^7Kmm^^^^T)i^^)^^x-^^m^. ria-^^ (?) x 

JiTIB-^^ (8) T-^^tL^o TIB-jfe^ (7) T-^$a<S^>Vh';Ty-;v^2»# 
(OMci^mtLX. TIB^ (9) T^^tt^l- (2, 3 -v^t: Kn#'>-/ntf;v) 
h U T^/-;^7&^^^f ^>^xSo TIB-^^ (8) x^^M^y^J'VV TV-)\^mm 
i$.(D^^mtLX. TIB^ (10) X^^fi^l- Kndpi/^-^;!/) ^^v'hVrV 

[0 0 2 7] 

Uh7] 



X ~CH-XOH •••(7) 
I 

OH 



[0 0 2 8] 
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[its] 



(6i:% •••(8) 

XOH 

[0 0 2 9] 
lit 9] 

CHa-CH-CHaOH • • • (9) 
I 

OH 



[0 0 3 0] 

Hbi 0] 



©r > • • ■ (10) 

CHaOH 



tit, ±m-m^ (3) . (5) ^ (7) RX>^ is) (OXit^fimT)V^l^>m^7j^ 
■to ^fLh<D^^ (c) It. m^SX^IB^a-LT^) J; <. -aJiI.±^Sra*-'^^-*-ClE'^LT'fe 
iv^o (c) Otfj-C'b. 5<^)a®^^:$?- (b) \z2:^m±'^^^M-t^MM 

am^^^tyb-h. ±153^: (6) T'^i&tL;!) *><^^^$f t Lv>o 
[0 0 3 1 1 

Wa^M!l^'t't:::fc3lt^^^ (c) <^'^«{is UtL<itO. 001~3®*%^ i 
»)$f*L<{iO. 01-0. 3SrS%-e2b*o 0. 0 0 ^mL7t*#: 

[0 0 3 2] 

o ^^itMbMtti. ^t^'^kiS*^9 8. o-t;v%JJi>±t:-2fe;i.c:fc=Srv>^o ( 

d) <D^^S.it. —H^ff-JKI 0000-50000 OSiKX'ab^^^ ^^3" (e) KMir^ 
?§^&>5«^Sftr2b'2>C:i:3&-e>. 1 0 0 0 0 omTT?*^C t Lv^o 
[0 0 3 3] 

WMffiJ^i^tflcistt^fiK^ (d) <^'^**li> Uth<iiO. 001-1. OKi% 
j;i9§f* L<(±o. 0 0 5-0. 5Sg%-e*^o i<^>'i'«^^0. 001K»%*^ 

(d) fiK^<^-^^JI«:iitni$*'&t-#^^> ■t'S:fc*)S'»^Ml 5<D 

if^^je * |nl± $ ^ t i ^ o 
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(0 0 3 41 
[0 0 3 5] 

[0 0 3 6] 

TOfflM^tl + O^^ (f) L<li0. 1~2 0S«%, 

<{i0. 1 ~ 5®S% -cab's o ^(O^^^ifiO. 1 ^'Tb^tl^^^'fi: < . + 

[0 0 3 7] 

<0p H{i$f * t < {i 1 . 5~4^ <J:l9&^ L<ii2~3-e^^o ^<7)pH:&^'l. 5*ilO 

(b) 0#*S7&«®V^?ti6> /N^Urmi 4 0MiS;K>&*+^3'M#ibtT''&v^:fe-5-tL***-&o 
[0 0 3 8] 

fife:^ (e) (a) ~ (d) =^M^^X{±^tfc$-^^:^ii:JCJ: 19 

-So ^--e. ^ 1 (^W»X®=^^fca«#l 6 {±. 114 (a) t:::^1-<J:^ t^Semftl 2 

, ^ 1 (Dmmxmib^^T l i e omm iz it. mmam^ tt* ^ i: ^ ^ o 

[0 0 3 9] 

mm-^fi. V rm i 4 tt^ 1 1 icBB^tai 1 2 (^F^-iuJii^^^j^ii^iE 1 3 :*^mm 

$tL^o ©F»fflffifi5;t/^'{i^^ (d) tt TV ^;2,o ^<7)^^ (d) 

^^mi'^m:^^^^ . ^(Du^^zisif^mm(Dmmmm^i^&tmm^i^^o m.^ (d) 

[0 0 4 0] 

• :^mmi^m<^mmm^MKii. (a) ~ (e) ^-^m^fixx^^^o ( 
a) ~ (c) izx^x. mfifzmmm^ii^^m^ti^^^tKm^. ^» (d) Ki:^x. 
r-{y'yy^i 8 ^zcu-v 3 y-Am^^tLX^>^^^<D^'mii^^m-^i^^o ^-ox, t 

mmi-^^t:b^X%^o tfz. (a) RX/ (b) iCioT. /n*'J T)^ 1 4 td^tf-TS W 
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[0 0 4 1 1 

• m 1 OWJSX^^^^T L/c^ii#: 1 6 {±, -?-60#jg-O3i^f E^v^r J: o 

*> § 1 5 c^^^fi: 4Cig L M^i^ * t# * CI i: t&^X- § ^ o 

[0 0 4 21 

mmm.^m-^^^^ (f) t^y^-r^t^iza^ n) tmoj^^t^m^K'^ntz'^ 
mmm m.^m^x<DM^mmi-^:LtT()^x^^o 

[0 0 4 3] 

• ^^53- (a) (Om^m^i. 0. 01-0. 5 a« mT«^;i. ^ i:;&«fiF ^ LV>o ^(^^J^-^, 
[0 0 4 4 1 

• (a) t LX . W-^W^Ut!)^ 0 , 0 5fzm^:k±Q. 3 fx m}ikT(Dm I'y V t 
.^m&^^a^O. 01^mJiy.±0. 0 5 fimmm(7)m2'yV :^ ti:^mi-^^t:dmt 

i^'jiiiizx-ox^^vrmi A <7)mmMm^^\^±-^fi^fzib. m2(7)mmj:mzi3if^mm 
«i>. :i<Dwmmm.^mii^izmmx^^o 

[0 0 4 51 

■ mtmmMm ^z is ^ mmm m.mm it. mi owmnm. Kitm -t^^^tiim^x^ 

^m^i^±^^^ ^ t:f)^x^ :ho tfz. mi<^mm:cwt. ^m.<ommi:mz-^m^fix 
v*T^)j:v>o mK.it. mi<^mm3:n^mi ^(ommjimRzfmi h<Dmmj:mz^mm 
mir^o ^(D^i sL<DmmJMxi±/^vTmi 4:d«smi-^ttrtc©F#WT$tL. 01b 

[0 0 4 61 

• mmmmmm.^^ii. WkmLtzmmx^^-r^^ttnjmx^^ho ^lx. mm^ 
fLtimmmmmm^^^ (e) x^m.ir^^ti,z2:^. ^m^im^<Dmmnmizn^L 
xiim-r^o ^<D^^. mmmm-^mizii, mmmz:^if^m^ (a) (omM^nm-r^ 

[0 0 4 71 

'Aiz^ mm^mj^mi!f^hmmx^^mi&s^.mi''^^^'^i>j^Ti,zmm-t^o 

• mm^^ (b) a. mm. ^m. mm. m.m. ^m. ^^>m. v:^^ 

[0 0 4 8] 
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1-41. ikM.m 1-15) 

(e) •CS);i.o 
[0 0 4 9] 
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